Regulation of HIV replication in infected monocytes by IFN-alpha. Mechanisms for viral restriction.
In a survey of 15 different virus isolates, no IFN-alpha or IFN-beta activity was detected in culture fluids of HIV-infected T cells or monocytes. Exogenous rIFN-alpha added to T lymphoblast or monocyte cultures induced restriction in replication of the amphotropic HIV that infect both cell types. With IFN-treated HIV-infected T cells, levels of reverse transcriptase (RT) activity in culture fluids were half those in control cultures, but the frequency of infected cells or the levels of p24 Ag released in culture fluids were unchanged. In contrast to the modest effect of IFN on HIV-infected T cells, IFN-induced antiviral activity in monocytes was quite dramatic. Monocytes treated with IFN at the time of virus challenge showed no evidence of HIV infection: no p24 Ag or RT activity, no viral mRNA, and no proviral DNA. In this system, IFN interrupts one or more early event(s) in the virus replication cycle before formation of proviral DNA. Monocyte cultures infected with HIV 7 days before IFN treatment showed a gradual decrease in levels of p24 Ag and RT activity to baseline by 3 wk. HIV-induced cytopathic changes were markedly reduced, and the frequency of productively infected cells was less than or equal to 1% of total cells. Virus particles released 24 h after IFN treatment were 100- to 1000-fold less infectious than equal numbers of control virions. But, monocytes treated with IFN 7 days after HIV infection were not free of the retroviral pathogen: levels of proviral DNA in the IFN-treated and control HIV-infected cells were indistinguishable. The presence of large quantities of proviral DNA in cells with little or no evidence for active transcription documents a situation approaching true microbiological latency.